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(54) DATA MULTIPLEX METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the fault resistance 

of restoration copying for restoring multiplex in a data 
multiplex system and to maintain the matching of copy data. 
SOLUTION: In restoration copying for maintaining data 
multiplex between a master system 100 and a remote system 
110, former data on a disk drive unit 113, which corresponds 
to differential data, is saved to a cache memory 1 14 or a parity 
track 220 or a spare disk 230 before overwriting and 
differential data are stored in the target storage area of the disk 
drive unit 1 13 on the side of the remote system 110 receiving 
differential data from the master system 100. When restoration 
copying is failed owing to the fault of a master system 100- 
side, former saved data are retumed to the disk drive unit 113 
and the matching of copy data is maintained. 
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1 ] IS 1 (Di^y^'rMzmifi^tLfzm i ^lE-ii 

mmi^zWfh s tifz f-^^. 'y^j:<bh —r>com 2 to >- 
x^j^ izmf ^Kfzm 2 mmmm.><zmM--t^ z t x-m 

^c^i^iax-^ ^fjiEm 2 i^x^Amizmm-^ mm 
^-^mmcom^ffizm ut , mmm 2 coi^x^mmth. 
mim 1 coi^x'fj^:f}-f>3m-rhmm^~^izKimLfz 
\By'~9^ii:M<^imizx^-^Lxi5^ . mmmmrn^ 

toiai^2co>'X7"^r{i, 

mum 1 c^i-x7^AA^ji,?»^s Hfrisx-^t^mLfc 
Miai07=-^ ^tuiajs 2 cntmmm.{zii ft ^ Jiffi^oia-it 

t^jljlSitS i T'm[IB[Bx-:S'<ofi^#*fT3IS 1 cos 

mtmicr)iyX^J^-h^him-thm%l^-9^. '^mr 

mm^ tzmmmmz-mm^zum-rt z. t xmmu^ 

&^ix. m^f^mmx^m^^LxhmmK^i^x 

'rM.mt^t^mtmuM^^m<D'^-Tmm^^j:\^m^^>^z 

\i . ftfiBIUfia^Mildi^IA Lfzh<7yhMfj: LTMIBIH 

r-^ i ■i>miBK^tt£7)tts^^f a ffi 3 

[11^313 ] imm 1 ^!t«±2iB«i7)T^-:5'^»b:^r 

mmmic^iyx-.'Tj^x'ii. am.crmimmiizX'yx . ^ 

Mm 1 (^iyXr-M.nX'%^ L ^^ctulBr- ^ 5rMiBII 2 cD 

mm-mMmzmi^-^ ^mm l . mimmm^m 

[0001] 

tzmt. mnmrnmizmm^titzmmcoi^xT- 

Mzx^-^im^^i> i t x-y'-^^Mit^mm-t 

[0002] 



^cr>m^tm^rL^j:^-^mmcn^m^^i^bLx. \m 

hzb {±mif.mznhtix # . 
[00 03 ] bzhtK m&cn>%'^'^m^cr)m\\t-t:>. 
assffl Lxv^h-^x^^^x^M. m%\^T-'^mtcm-^\,z 

mA^^m.L. mmmzm.m^tix^^h'j'^-hi^xy' 
j^i<zf<^v^r-/ra\:^~'f~^^'^thfz)^^-jm.-tfi. 

0 9 5 6 5^<^m\>zm^^^il.fz rs 

[00 04] ^cTi-^ma. i^xfd:>.<^'f~9^^ 

[0 0 0 5] t/i, U^— bi-XT-A^tO-^'N-y i>T-yr 
[00 06] -7X^'>'X7"Ac7)jnxb 

m^'ii^^m^wm^^mLtzb^zhx. hc?) 

IBii^aJivx^i^XxAcOTj^Xhtc^LT. mmti: 

[0007] mtMt, f^{±. VX^' v':^7^AC0;^ 
xb J; O^^LT^^^^if l/Otc*ft. -^x^^AYa-) 

immm.^zm%^k^^m'ji.fzn^x\ vx^^-x^a 

m-hO'^-hi^x7-j>^^cr,mmt±miix . m-h. im 
m^zmm^tii> mixh ^ » 
[0 0 08] mnco rs^-4fc^jj imnLx\-^hM^ 
\,zh->x. mz-^x 9 i^x^M.tim±^'mmxMm^n 
mi<zm-ifz^. mmm.i \,zii\-^x\i. 'f~^w.m(^ 

m'mMi,zm-th'f-9^>,i. 5 y-P'^zi: D u ^- h 
TiiP^iM^v^ ^immm.i ^zav^xit. y^- 

X'%^j:<^j:^. 
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[0009] zcDm^'\tcom^(^ijmt lxh. mt 

II. »M¥6-2 90 1 2 5-^i5j#fcM*$3fxTV^SJ; 
[00 10] 

y^-h^s-y^T-yTrjf— t tTcomftSrijOt 
[0011] :R#:WtcW^WTi^iHH-r'l. ^: s b 

■fii.fzy-x^j:K) tm^Ltzm^. ^(^-mmwmt)- 

[0 0 12] ^>*>6^, ico rHfx^>'b«»j «iSiB 
[0013] —Jj. '7X^i^xf-Mz}i\,^xi,± r-t^x-^ 

[0014] ^com. ^^x^y Y^Mi tmrn^tL. 

vx^'i^X7^AJii)t-h>'X-fAtc[tittT. 

[0 0 15] t^htK (L(n r|nlfl3b°-j ^S^y^ 

[0016] — VX:? i^XxAMT-ti:^^^ t A-o 
T<S rn^^-^-j s-7x^'i/XT-A(|ijc7:)ia'li^^ft;± 

.5^^^-_^j :t^-^1, 2, 3, . . . :^)^#^£t7'c^i 
r:g^>b-'y hV'yTj Tii. Mif<73^fi:>ixfc)ill#t 



i^xT-A;&ifiAF*w (g^yiw. xM'Jim) mizx r, 
m-ofz^-^. u ^- h i^x^j^xn. mm±mmcom^ 

-y hS^aXh-^tzr). ISiSc£Di55VH::M3«i^J)-Sx-? 

eijS) V ■i{±iiiie'5ts»§ ixT V ■> s x 1 1 

met L-C#i.^>fx-&o ) fO»-^ttiOffi|[E^-rs>ri: 

A^T'ii -ifci^. iiOmSTWS' .y r -y 7°rj b°— {iM 
fflm*-r. VX^'v-XT-i^c7)6e^;®tt,WtCj;-:.'C{±*S<:^ 

[0017] mm.cDiyx.^ArsxcDf 
-^^m^t^mm-thtzi^co^^y'-^commmmzii 

[0018] 3p:S|ajcofi!ii7)@6<j{i^ vx^'i^XT^Afej: 

mmmzj:3\,^x. mz rn^x^yb^sgj tcirg^ipp^t 
-J tiittsu^-bi^xxAfflij-r'-co^s-fkT-^cos 

[0019] *^BJ«fficOSaD{±. x-:^^a-fL,€r^T5 
vx^'>-X'rA*3j;t/U^— be^x-rAtcSoV^T, vx 
i^XT-AffllJ<7)|IfW^tZ|lLT U ^- b i^XT-At'jlffl 

[0020] 

iJ'^^< i: i>— ?com2c^i^XxAtci5(t'?>:n.7'cm2<7)iB 

mc)imzii\-^X . ffKo^EKcTmi Wv-XT^AfJKc: 
#«$ii/::*«^¥:c^T-^ 2 (Di^x^i^mz^m- 
hWXm-M ( r[iiarjb-j ) coH^frtcHLT. ^ 
2iO>'XxAfiJT1i. Igl O^-XT^A^^j^^^fW-r-g^x- 
^'fC^t^ELT-clBx-^' ^{^noyy^mzx'^^ LTt5# , 

^^m>'X'm\(r>i^x^j^h'm2<r>i^x'fj>~h<^'mzii 

[ 0 0 2 1 ] -ttiih^. J: Oa^Wtcii. -^Jt LT, 

^nmy^j^x cDy''—^^mit(-zx'7X9 i^xf-j^^ imi 

cOi^Xr-J^) J: U^r-bv-XT-A (m2C0i^Xr-A) b 
iz^ U'^-hzyXf-MMizis^^X. vx^^-xr-AMi: 

rs. m<^immmiz-m}izjmLX'^^-t^ h(DXh 

[0022] ^fe. m^~^<m^mb t-Cti. rig 
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m^Lfz^m(^\B^~:^im LTfe < :^ffiT' t J: I. ^ , 
[ 0 0 2 3 ] i/i , r b°- j ^(^^^^(^^^izm 

x'^yKmij izm-oxt-^ r[pjaat°-j mmz^t 

AfUM. ^mzmii-f-^^com-^^iMM-th ^ttcL 
iz. r[i|ftnb-j tc[ifW*-i-fg±Lfcii^t:{±, ^iSPf 
*[i:iu<7)iav^-:5' 2rSffl-f-^ i t T-\ A- .y ^' T -y Tf— 

[0 0 24] tfz. r[ii|X3b°-j 4it:*5(tS-7X^i- 

t3ij{tl.x-i'«KjliS£§^^0p$'»^0^i!lS: y ^- h i^X 
Witfcf J;3'J-t^< . r nia^ b- J (^^Ti 

;^7^AfpjjTii:. '7Xi^zyx^A-/)m±wwi,zm'o. mm 
T-^(7y:\miz^j:'^ xu^tmrntx. u^^tix^^^tzm 

[0025] 

L^^:^^(:>mm^zMm-th . 
[ 0 0 2 6 ] H 1 ^^m<^-'mmmmx'h^y-'- 

m^^^'rm±mx-$>h. 

[0027] :^mmc^mmcommmmi^xy-Mi. -?x 

:5'>'X7^A10 0 (M-SYS) X9 X.'f 

A 1 0 Oifmik"^ f—f (^f^-/ 9r vriyX^I^h LT 
m^'fh^)^-ViyX'f^ \ 10 (R-SYS) :6>^^r 

[0 0 28] -eX:5'i/XT-A 1 OOJi. 4-^XhCPUl 

0 1 . ^-ix^w&mm-y o ^ni-TS^r ^ x9%mmm. 

ffilStTSSO. |HI«tcy^-hi^X7^Al lOtCiol^T 

;^X^CPU 111, X^Vm^^m.\ l 2i5j; 

v-f" AX9 "mmm. 1 1 s c^ffi;^-^*>ii:*> ^> ^ ^ tt igia 

[0029] ^ X9¥m^W\ 0 2i:7^>,X^§ijm 
^11 2 0PeB(±, #^tia(t'i5ti.3t3;T-i?'^' 1 0 6,3 



xv^h. 

[00 30] 'r^x^mmmm.\ 03. ^^x^mwrn 

ai 13tLT«i, -M^LT. ^J;c{J'l^f-Vx^, 
"ftT 4 X-^ ^ ^WMrf -i X';^ , Ti^9)V'^T^^ ^ X9 

(DVD) ^m.<D=mmi¥i:m^^tzimmw:^m^^ 

[ 0 0 3 1 ] 4^::^hC PU 1 0 1 Ji, i X9^mW. 

1 0 3(7:>^ A x^mw^'^(r>'f~9mTk^is^(^mn^\i 
tto. ■< x^mwAWii 0 2 5rSfj«t--s^ioji^^^ 

flt. r-^;^^?$[J1^P^Bl 0 2{±. 4^;:^hcpui o l 

0 „ ^J;t{S\ ^^XbCPUlOlJ;'? T-^ <^m^*^ 

^ifih'o. ^<D^—9if^Mih>ixx<^t. "TAX^mm 

1 0 2 ki^cnm^i^z^vK m'iCD'f x^mm^m 

1 0 3tc-r-^'Sr»atf« mz. T^'i'X^'MfPSai 0 

2{±. y^-hi^xT-Ai locoimzmifx. ^-^c^ 

j^y^^T-yTliZmttV^—hi^Xr-J^l 1 0'^i7)$ijffll 

. ct t/v N' .y ^ r -y r f'- ^ ^ ^m-t h mm ^ w-r 

I. . 4 . y ^- b i^X-r A 1 1 0 M^T) r -i' ;^ ^ fiJffllK 
ai 1 2{S. -7X:^'~^Xt-A1 0 0>O^A,(?Jji^^^S'y^ 

^iBiti^a 11 3 ^ x^mw±.^zKmthm^^^ 

[00 32] t.fz^ -^X^i^X'rJ^l OOCOf X9U 
y^-hvXxAl 1 oay^ ^ X9%m^Ul 12iii. 

xff < x-^wmmmi 1 3{i. ^^■y^-^.j^^y 
1 04, ^-v^yv-j-^^y 114. mziii^ f^x^m 
mmw: 102, -r> X i^Mffli^a 1 1 2 ^zn^^m^ 

^-9-— b'XT^-fe•y^f 1 0 5 (SVP) , -tf— fXTn 
•fe'y-tf 1 1 5 ( SVP ) ^Jfo„ 

[0033] ^fz. ^mmmmcom^. -mt lx , 
^ x^^mmmmi 0 3t3j:t/-f^x^'iBi!igBi 1 3 

tt. RA I D 5<?5T-=^^i^^-V&*t--|.e 
[ 0 0 3 4 ] 1^. :*:||JfiOm^iCfcl^T{i. -Mt LT 

t(c|lSA>#\ -jKc^lBUSa (RA I DT-JfT-^f-^ 
^S^-h") ^ft!l<7)RA I D ( RA I D 0 , RA I 

Di, . . . ) mmzMLxhmm^mx$)^. ttz. 

5^x,hcpuioi, ill. mif'f -f x^pm^u 

102, 1 1 2. Stcsvp 1 0 5 , 1 I5i,zisi1rh± 

y b vXt-a I I 0F^(cfStt^^-CV^|>^r^5K 
ftfflTiTtgT-$>S, m^il. -fVx^SiJfP^Bl 0 2. 1 
1 2;6^e<i5X-^'£7)»gji^f^^2r%fitT. 
^#±^<50SB!t^tf ^ -:> >t y . ^'i' -y T -y r 3 t-tcW 
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1 0 1 -f X^fiJffllSa 10 2 ^»Tm.^~ti> *r-7. 

[ 0 0 3 5 ] ii2<±. ^ x^'Mga 

A I D '5aiT~^'f9^^^—m^^-tm±mx'i>h. 

[0 0 3 6] YlK\\:>3a:>r~^'T9 "h^^^-thn" A 

:K^wmmymmmm.h\t. mtc^vhmf ^ y.^ 2 0 

0, 201, . . . SrlE'tiffifrt LTfflVK 

^ii^<^mm.y'7-/'7i 10, 211, . . . \zn\^x. 
f-9W\%^-YX'hhJ^^)'f A^-Y^^mth 1* 

cOi^lh^-y^ (>'>°Uf-'f h^-yi!'22 0) ^fflSLT 
7 •/ 2 2 0 c?).A° ij T- ^' T— ^' ^ TctctePSr ^ X I?' |*|<7) 
m^(r»\^'f<7.^ (x'<Tx^x^2 30) tc-ecoE 

[0037] liJl±t3M^^C«fi!t«^lFl^Off:JM<^WIg3yi 

comm.(n-mkmm-h. 11 3 {±. ^o^jio-m^h 

[0038] VX^-i^XT-Al OOtcfct^T, if^XhC 
pu 1 0 1 . ^v^tssvp 1 0 5^f'j; D , i^sixVsM- 

Xmfit'VX i^' ^-X-f A 1 0 0 t U h i^XxA 1 1 

0 cofat-^r ( vx ^XT^i. 100 Mo 1 mwf>^A 

X (M-DEV) i:U ^- h l^X^M. 1 1 OflJjO 1 f^il 
r>^'-f X (R-DEV) £7)ffiT-ft'3, R-DEV{i. M 
-T>^V\iZMth'f—'^(r>n\^—%^Zhfz'0. M-DE 

^,)310,311,...,312 SrffM-r-g. J: -3 

1 0 o{i (r^^x^mmmm i o 2^tfoiaii$ij«ga^ 

fSr/TLT) , y^-hi^Xf-Al 1 0(C[ti]ttT. 
i'^J^^^-l.^^^l&fft-^ (Xx'xT3 5 1 ) . ^tO 

mmmrm^i: v ^e- h s^xt-a 1 1 o >omf6 1 

(Xt-'7 7°3 5 2) , VXi^'^'X-f A 1 0 OW\-y:^T 
-y7°3t-SrMi^fL, M-DEV#=MitA'5fcM»f 

rs5_;tmj &«tfiF-r^ (X7^>yr3 5 

3) . i^T) r5 9_:|^^j tii. $,<iT-^^. « 

S^T v-i^rff i < . liae*)tc^< H-tfO f 5 'y tcRB!*E 

[0039] y—y'/i-^cof—^^BB 1 2 

Oj&i'-tHirSfLfcO. VX^'i^Xf-Al 0 0fJ|<7)x>X^' 
IBW^S 1 0 3 iOmi^^ t'T"<TPaiOT-^ 3 1- 



^-r/kO^^. x^x^IgM^ 

■ 1 0 3^0:t>7-^ yjc^ (x-:^'a^^°yT■^X-:?'J: 

rPBlOy^'-i5'ah-:6iSffl^igic^-g. iTwra. 5^X h 

cpul 0 liOfS^fSti-SMif i/ot^t. T^-fX 

:?'M»^B 1 0 2{i:S»fcO*-:./ttfea7^VS-^ x#-f- ( L 
-DEV#) *3j;t^miMhx-y^'*-^ (L-TRK#) 

^'^mcr)X 5 ;^Mij-f y b v -y n 0 7 ^mm Lriais 

[0 04 0]E17{i. i<7)ll4i-t: -y N-e-yTl 0 7<?)« 

(i^l7-VNMx#=o^ ifi^B. . . . ISrfflT 

(mmh^'y9 = o^i9m. . . . mmh^^y9# = 

VX^j^Xt^AI OOMt^T. m&'fJUX#=i 

iDmmh^-y9#=0lzmj^ (N^-/^) T-^*iSte 
-ri> t . ( i + 1 ) iff. 1 ?'jaiOb-'y M 0 7 a 

i>zt^zx ^mi^^^m$. hyvi' {z^^-t^ <r b ^mh 
[004 1 ] '^■f}^x. ^rmc^^-^^^-tmm^m 

t^x-ifz^k. ;^XhCPU 1 0 l^^^^jCOj^, miiSV 
P 1 0 5;&»^><7)fg^tCj;-,T. rui^rJt-j 

[ 0 0 4 2 ] fti!Utl. ico r[iIfMrJb°-j 'J 
^-h>-X7^A 1 1 OfMTIi. -7X:^'i^X7^A 1 0 OfJl 

t-i:>mm^t\.x^^r-^i.znm vtzf < y^^wmmm. 

1 1 3n<^m=f~9^. }Lm%^ix,hm\iz^ ^(^mm^z 

fJJ<7)Kj#^. El6{±U*-b>'XTrAfflJiOi!i-f'^^. m 

[0043] *IIS6<^J^®iCfcV^T{±. l07-'-:^'iO3l3ffi 

i'JTtLT. U^-h^X-rA 1 1 OiaT^O-fVX^' 
fiJtPSSl 1 2(.ctI«$tLTV■>S^-^'■y>-A^^ 'J 1 1 
A.^^Uf. X'fX^'igij^ai 1 3|^c7)yN"iJ7-.f b^.y 
^^2 2 0 (y^°UT•>fXUT) ^{±. X^rx^X^'2 3 
OcOlElfffiiSSrfOTLtV^S, #(cy>°yf h5-y:J'2 
2 O^MJ^xUTi: LTffiffl-r^C: tiiy^-bv-Xx 
Al 1 OiilcOxVX^IBilj^ai 1 3*^, rmfjrie 
-J &ll]!ifiL:^<n^:^^tcRAID5i0itStg^^;l^^ 

Ccvx ^ i-xf-A 1 0 0 z&i^ffl^ °rt:iP(l D s St ij ^- 
Ni'XT^Al 1 Ofi|<7)7'VX^'-r— ^'i>ffifEm*^V'>fc 

^tUx^ b7'y^'220^X-^r-f'^'X^23 
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{f. 'J^-bi^X-f-^l 1 Oillc^xVX^'IBKi^ai 1 

3<7)RA I D 5 K;K«ffiTi; -gj » 
[0 044] ST, v:;<:5'>'Xt-A1 0 0 SST^O-f' :^ 

h (xf-'/r4 0 1), t.-r. svp 1 0 5ti>^mu^ 
^'~^rMmm:kmmTiA^t (x-r ■yT4 02), 
u^-h^-x^Ai 1 oiBiotaisftwsa (v^' 

IBS:U^:-bi^X-fi=-l 1 Oj;'9A^-ri. (XT-'yr4 
03) , 

[0045] $ -3--- r ^ifSSLJtf^fr (RAID 
5 l^^/l^cDtlSJ, X^Tt ^' X^? 2 3 0 cOffifflnJS, ^ 
^■yi^a.;^^U 1 1 4<7)*:^,5*rF^M ( LiV^fil) 
ifj&ij)'?, y^-hi^XT-A 1 1 Offlj; i9in.^>co^ 
^iSS^^iS^. ^x^^Xxi^l 0 0(± r[i]fgab° 
-J irmih-t^m^z. i^*6A^LT*5<, St^^, 
i^XxA 1 0 OiUJ; *3 ^ix^^otffR^ia^t- 

1 owe. rtLiJ>C0ff#S-^i.Tt3 

7°4 0 4 ) « 

[0046] i<7)S:^fIn^o^^^oai{i, r[ii^rjb° 
[0047] ^Ji.{f. y^-hi/XxAl 1 OWcDv-V 

x^i^iekj^si 1 scomf&mttx. 6 4mmfrs-{x 

■^j:^. ^-r>/>'jL;^^ y 1 1 4 Ji#Jtt I'^tL^^'^Jl-^, 

nbLx%i'^'z-^hm±mi (64/24) x (4 + 

2) S0mgPt«-^i:^3tijt0. m-h. n=16TS)'9, 
rmfM^t-j ^SIM-r^±T\ IBr-^'c^jSjffixyr 

^^:y 1 1 4^^j]-tJStKLyt;/XT-AiiiiS:Si'&J: 
bt^m^i^if. ^-^-yv-jLj^^ y 1 1 4<7);%2rjfijex 

[0 048] vx^-i^xf-Al 0 Oi!lT- r[l]fMn 

e- J <7)Mcommi}m'y t:^mx\ v^-h s/x^ a 1 

1 OfiiJtc r[i|ft3b°-j IH4&SrJi^L iXT--yy°4 0 

5) , r[i]fjrjb-j ^zhfz-^xmm-tmm (sm^ 

m^^^-O (Xx-yT4 0 6). 



[0049] —If. y h S^X-r A 1 1 0 ffi|-C-{4. 

ruifXab-j Ofg^^^Sft^fc (X7^>y7°5 0 1 ) . 

r|ll«3b-j Ifm^iriSL, mM^^-^ (Hlflnb- 
^TS§ftAB§PHlTt--^t-|.i£?I) ^x^-b§-li-|>^r 
(^^■y7"5 0 2), "lUmab-^i" 
<7)7^i/^ONtCt (X7^-yT5 0 3) , '?X9i^X'f 

A 1 0 0 tipfi^^m-jfc; t ^m.io-tm'^^ML (xf 

■yT5 04 ) , H^'-T'"— r^'cOS'M^^':? (X-r'yT5 0 
5) , 

[0050] §T, y^r— Ni/Xf-Al 1 0 i D 

3b- J mmm^^izn-Thm'^^'^mz^x^'^x^A 

1 0 Oi!){i, H^b'y hV-yr 1 0 7 (117 ) ^W^-f 

^') *1t^t (X^'yr407) , MOy?)^-^ t , 
^•y^'r-^'Sry^— f^XT^A 1 1 OfiJtcgS^< , 

m^ikTi-^^^^m ■ mfL (X7^-yr4 0 8 ) , y ^ 
-hi^xT^Ai 1 o^^i^cT^m^^^^^rmm^^ (x 

^^■yT4 0 9). 

[00 5 1 ] ^<7)»^ a;^#^gfi^i^a-t-s> t . y^ 
x^'ieKiSBi 13) ^cotmrvux^^!^ (x^f-y 

r50 6) , ^-Yvi^A^^yi 1 4±(Cil^7^"— .'J'Sr 

iSiftt (xxvr50 7) , »Sfi^#^Tfg&^tfo 

(Xi^-yTS 08) , 

[00 52] ^^ofi, zcom.^Ti-'r-^^^'r^ x^mmm 
ui 1 3(7)sm(^h^-yi:^^z±M^'thmiz. mmh^ 
y^^c^m^'-i^imm-t^fz^i^z. asxyr (hy 

^y^) imLf:iC0-h (X7"-y7°5 0 9) , —Rhy-yf^ 

±co\BT-^i:^^-y>'^±.^zmmL. \BT-^^^7tm 
m^tiX^-^tzT-:' ^ X h 5 -y ^ j; t;^"?!)^^ 
=&i:-t7)tf|gS{-^RStLT, id'[ft-Cfc< (Xx'xTSl 
0) „ 

[ 0 0 5 3 ] 1^, ^mf~l^ti^m'^m^^ yiyj^tm 

m^mt^^mK)ii. (x^-y^s id, =3^^,^^^^ 

^y 1 1 4co;^S:«ffltTji)l^S!{t, ^fiOLt^V^ffl* 

st/i^-^moT, T-'^x^mmmmi 1 3±i03fijK 
xyr(.cRBft-rs (xf--yr5 1 2) . 
[00 54] li).±t)K 1 *^i-<7)ll^ hy-/^ IzM-t^ 

-7X^'>-X-fAl OOfSKi:, ^^hy-y^irmmtX 
(X^-yy'4 10), y^-hi^XT-Al 1 OWt^g; 

h b , ^(50'<T i \,zn-th mmmm^^ y b i^x 

T^A 1 1 OfBKC^fVi (X7^'y7°4 11), rmftrjb 

-J ^^t^o-rv^/ii'^r^iijpLT (x-r'yr4 1 

2), rm^^rib-j fi^<7)Jfe-5/t^TC0'<r(c>it-r-l. 

y ^- b i/XT-A 1 1 0 \mzm d mirh , 

-fLT, :^TcoM-5i-f-^'Ai"y^-bi^x-fA 1 1 OfiU 
^zUM^tLfztZ^X ruiflrjb-j ^TfBS^'J^- 
hi/XxA 1 1 OiiZm^ (XT'-y7°4 13), VX^-i^ 
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[00 55] ST, U^r-hi^XT-Al 1 Offlljfi, 
flrjf— J tffi. -^X^'i/XT^i^ 1 0 0flJ*^A.(7)»§a 
^^^•^Sfi, vj^^J-ixx-rA 1 0 Ofij3t)>^>co rmtxrit" 

14. AT--yr5 1 5T'ffM§n'g.;l^-r) . rm^rj 

^^^'■■SrOFFL (X-f-/T5 2 0 ) , rmf^nb-j 
[00 56] — VXrJ'i^XT-A 1 0 OfiJ?&»A>^D rm 

S'jjtfBS (ii5<7);^T--yT4 1 1 ) t^ty-^tz^rmy 

CO, M-^tt^iSliET-i'^ViU^-bi^XxAl 1 OIM^O 

(Xx-yT5 16), jIjgTr-^^35)i^-V ■yi^A;'<^U 1 
14 ±1:^-3 TVT>S*-S*-SrWJL (Xx"yT5 1 
7) , S-:>TV^fL«J'^-Vyi/A^^:i; 1 1 4 J; D ( Xt^ 
-yT5 18) , -eoT^V-iiljffiT-^Ji:, ^N°UT-<f 
>y^'2 2 0^X'^T7-''f>!.i? 2 3 0*^ii>df ^ -y ^-^.p^^ 
U 1 1 4±t3B!^3i^^^^^'5T, vs-.y^T'yT^^f^ 
-5Tt^-g)@Wc7)h^'y^^tc|Bx-^^RB*t (Xf^yT 
5 19), ^ttmiB^O^IS^O^lliM^^lFlt- 1., 
[00 57] WiZ. IHT^-r^'tOiljl^ra, i3 it^^WcT) 

[0 0 58] t-f, U^-h^-X-fAl 1 0(i, vXrJ' 

^Xt-AI 0 0;^?^A>ll^'-7-"-:^'*^'lE3i§tl., -f-CO^'-^' 
'k'f ^ :^9Wm^W.l 1 2i?)^^'y>'j.;.<^:U 1 1 4|*I 

A 1 0 OtC^^Lfr^ro {y.f -vri 5 1 , X7^>y7°7 5 
2) , -^c7)f^, H^Ji-r-^J'tci'jTiWtSix^IBx- 
^^Wm-^hMz. l^xf-d^^W^y^"^') 1 1 7±t05i 
jlxUT'gat v b^vT 1 1 B^Ti^-feXL, S# b 
^ 'y 3aiffi5fe^?.^?E-r-g> ( X-f 'y r 7 5 3 ) « 
[ 0 0 5 9 ] > :7,-rA«ilffl;=<^ y 1 1 7c7)SiJ'9 

S-r^Iiggt«±#tSlJPfia^< , U^r-fv-XT-Al 10 
t^coffimco^-i^y (M;i(±'^-V'y>'jL;^^y 1 145: 

[0 0 6 0] 01 oi±, iiiffixyr«3ib~>y hv.yn 
1 ^(n%mmm^\^fzm±mz'%h . f^^}^^ h5>y 

b 5 -y #^^^iJ(Cffi?i| L , #3Ijg5fe h 7 -y ^ 1 * 1 * 
(Ty'^mmA b" -y h >y T 8 0 2 -C^IS Lfc t co-C* 
=S-^tJ;-:>T{i, >'>°yx^ b7-y^'2 2 0, X'^T 



7^'fXi?2 3 0<7)ffifflnrS7^:?'-8 0 1 (by hV^y^ 
Ol^iJBtiES) m\ OOMTii, 

;^^r7-V Xi? # 0 tcM^-Sffiffl «rs:7 ^^'■'8 0 3 y^jiji 
-oTViS^, X^Tx^-X^ttOcTJh^viJ'^iSffiTfei: 
L-CrF^§^lTi5 0, ^t;:, -e^of^ah^ -y ^'#-§■0 , 
n(cM^|,X'<TT^>fX:i?#0±<:OxyT{i f 

[00 6 1 ] ifijlxy T^mm-h h , H^^T^-^tc j: 

A;>(^:y 1 i4±tgE^^ji;^ (XT->yr7 54) , 

IgSrf^JjicL, losoy-Ki; tT, i^XxA^^ilffl;^ t 
y 1 1 70-gCtc^{t^>fL/iiI®7--^'tffl5^^-l 1 

9tcxyh y-r^ (-X7">yr7 5 5). 
[ 0 0 6 2 ] HI IJi, <IOjIjl7"-^"lff?^a-l 1 

t'vn'^' XOS-^ttti, 1 "QCO^ A — 9 0 1 , 9 0 
2, . . . , 9 0 3SriStt, If^ah^'y^^^Sr^fii: 
L•Clo^oy-^•^SlJ^^^TTV^^« i^, *^j£^omi 
X'Xt—mh LTjl3ffiT-:5'ff$S=^i-l 1 90J:d^^ 

[00 63] ^J-Yhz\t. S-^ffi0fI5rtf 5r 3 m,Z'& 

7^Vs;^X#^9 5 0^'!-<^fSll*lTKPX (!f!?)ilh7>y^ 
#^ 9 5 1), l07^-^tfOiIjS5fet;35^ 

S (X'^r) r^X^#-^9 5 2, fclV'Wh^-y ^' 

^ co^r ^ ^ ^ y J- ^glft 7- 1^- p. X 9 5 4 5r f 

[ 0 0 6 4 ] ^ LT, «f*tc, ll^^7='-^*ie'[iffi#: 
(rVXi^lEK^Kl 13) MB^'-^'^^N-y 
h5-y^'2 2 0^X'<TT''f X:^'2 3 0±£7)JIJlx 

yrtcK^L, iMi>x-^t3*ft--g., ibt^-^-cojIji 

{i^T-f-.?. (Xf--yT7 5 6, Xf--yT7 5 7) , ts: 
fe, >lc7)X-r'yr7 5 6, X7^'y7°7 5 7c0j*f^(i:, # 

[00 6 5] y ^- N ^-X-fA 1 1 0 f iJtCfcttS 

r0aab-j SltTB#cDlB7^-^?'co«#:tra;coffic7)M^ 
liiBfl-rs, <rco^JTi±, ruifirib-j ^^fl^taBT- 
:^'^oii3S(i^f*>■r, VX^-v-Xt^AI 0 0*>^>Pj5R-ri. 

H^v, *3[s*£7)^- ^ X ^IBiS^M 1 1 3 (T^mOMM 

wv<^Mm<z-mmz^m-th ^ 1 1-, ibt-^' 

Srifro. ^<^m\z^\-^X. I16*#HSLT, ta^^OlUfi 

[ 0 0 6 6 ] 3tl^{i3'?S,y , loBSi, iljgxyr^ 
ffiffi-r^< , jliSxy T«JMb-y bV-yTl 1 8^<£o 
T, s^xyr (h^>y^) ^S^Lvt^ (Xx-yrSO 
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f-^mm^^-i 1 9izm-^y-'~^izm-i>mm^i¥ 

(7)mit't3l -iT ^ . =^ ■■/ ^ A .X ^ u iwrp^M ( L ^ 

[0 0 6 7] 2^BJ±, r[iifxnb°-j ^TfBS^^O® 

3 IzKm-thSm-^^^ ^ -vy i/^;^ ^ U 1 1 4 ±t 
^<>N°U-f-f ^9>y^'2 2 0^>!.'^rf'-^>5.^'2 3 0± 

\,zmmLXhhm'i}T-9l<i. ^-vyi^^;^^ 'J 1 14 
cO^^^StC^EtT^-^'-yS^A^^r'J 1 1 A±.\iZm.^ik 

[0 0 68] i/^, B-lJati. r[i|ftrjb-j .^^f ^--f 

-/T^no^'^^'f ■< 1 3^<7)S!i^s:ffi^ 

[0069] mz^ -^X^i^X'rM^ 1 0 0C?M^Z$5\^X 

7^-^ (11*7--^) ^^m^zwm-hM-^f<zm^^t^ 

■ixtmm¥\^ ^~c^mmnm(^-m^z-:i \ ^xmm-t h . 

[0 0 7 0] Ell 2i±. ^cOB#^?iJ=3rA-l 0 8c7)|f3« 
^^^tTfcO. 1001. 1002. . . . \tm^n 

^jL— 1 0 8c7)=s-y— Kicfejti., ico^^^ij^f 1 

OSfi. vx^-^'Xr-i. 1 0 0rtt$)S;^^ U (M^tf 
Xi'X^'SOTgai 0 2i7)^A"y>^^->f^y 1 04^11 

[007 1 ] B#^^?iJ=^jt.-l 0 8Srffij£t--i.fli^toy- 

F 1 0 0 1 . y- K 1 0 0 2 . . . . mmizx-^fz 
^^f-^izM^^ . ^tTmmm^zmm^tLX^^fzy 

-Tiitxy b U y- y 1 1 0 6 t ^^-^hT^-)3^ 

[0 0 7 2] St:. ffl«coy-K 10 0 1. y-F 1 0 
02. . . . ii. *y-FSiJffllffl'fffgl 102J:. SK 
y- FtcSiJD hixfzmin'-y(^mmVy y #^ 
1 1 0 St. H^j'-r-ycotSS^i^fe^^io-f-fW^l^i^S 
ttrFI^Xl 1 04i;. ^-"T-yi^Jt-y^UirFl^Xl 

1 0 5^:^■t■^-C^<^S« 



[00 73] ^j-Ywmmm 1 1 o 2.\>z\t. mut 
Sisy- F tcM-t.g.ii^i-T'-^*^. i^a F 5 ■/ 

V>y F-f'l)/^c46tOSif (y =}-— V>y F?-^' F ) f 

^o:*»^^i5-rMiTy-^y'lflBi i o 2 a^^. stgy- 

F(C*hr-l.ll^i-7-'-^{iy^-Fi/A7^Al lOiOtCte 
a^^^atj-f-^y-FWS&y^^l 10 2 

[0074] J^tC. IMcnX 0 ^j:mf&cr>m^m^ 1 
OS^iOXV-FU^JliiD— MS:. iai37n— f--^— F 

Scotia F 7 >y y ^<50M^x-i' tc*f-t^ y - F<7)^ A 

-^OXVF'JtcMt-'I.M^WTcBD. ^(7)Wm^~ 

y *ivy> y 10 0 MT^^-th t (y^'T'yTi 

201) . ^^7)7^— ycOtS*l*!rF^X (^-v-yi/Ay^: 

y ±r F 1^ x . »itaiiM#:± ( ^m^r'y s'-< x ) r f u 

X) ^^46 (X7">yTl 202) . ^T'-rJ'&^-V'y 
i^^y^U 1 0 4^:i:tCifS*frf-^ (Xx-y^l 2 0 

3) , ^cofi. :^m.my'-^^zMt^mm^m.^^h'it 

Wf^^iJ^a.- 1 0 8 t^ig-f-s ( y.x 'yy" 1 2 0 5 ) , 
M(c . F 9 V y i^zM-t^ y ^ - V -y F ffM^oM* 
x-y*iMt^t.'3!^C56>S:^^2rillI^ (Xx-yTl 2 0 
6) . imi,z^^Lfzy^~-ryh'f 
-yt'^)f^i>^^^'-7"-y(±u^-Fi^y7-i^ 1 1 oMfc 

•y F?g5t;^oiiij-x-y(c*ft--sy-F&i^L. *coy 

-FtC^-r'S.*y-F*S6y^y i l 0 2b^OFFt 

^)immmL ixf -yn 207). nii-fv F-^^r 

/vco^B^Ji^ft)^:*^^. i/c. mriaxT'yy'l 2 0 6-C. 

=5r*--?^i:WS$^x?t%^lc{i. Hii-b'-y F v^yTl 0 

7^«RttSrfi^5 (X-f'yTl 2 0 8), 
[0 0 7 5] Zcr)J:oKcm^m^:^~l OS^ffifflLT 
(ie^WtcJEtTH^f-y F^>yT^fjffflfC) . Hian 

b-iHtetcffvv -eto^tmaicfti. y- Ftcwt-'i.M 
^^T- y . -t^sh-hm h mii^zm^Lfz^ij^'f- 9ti-ty 

[00 76] iiUilJiBSL/^i: ^ *llilfecOBffic7)7''- 

T- r-tfx^yFmij hz^^-^fz^kc^ r[p]ftrjb-j H^f 
4't;ivxy^-x-rAl O 0*^'fi>';iJlWtJ;-^-r3Sffl^ 
tsi^WiZm-ytz i; LT . U ^- F v-Xt^jU 1 1 0 M^O 

y s- .y y T -y y°x - y S^tt^omiiE ^ ffiWt" l> i 

t A^T-i^ s ^. ij ^- F ^-xt-a 1 1 0 '^(nwm'il'^ 
wmz^o^hf^x^h. 

[0077] mj^wm^izx.-yxtR'^ixfzwmim.m 
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[0078] fztnf. ±j^(7mmmmcr)tmTii. 

[0079] 

[0 0 80] tfz. ^mn(Dy'-^^m^t-^mi,zj:ii. 

■^\^c7ym.n^m^^^mmmmzi}\-^r . miz ^vx^ 
y}^^mA wi-g-wratT rs5-t^ffij ^siHttTv* 

[ 0 0 8 1 ] i3t, :^mmco'f-^^mitij'mzxti 

[|IIH<^ffi#^clMBf5] 

[HI ] ^^mc^-mmc^mmx'hh^—^^mit-nm 
timm^ixhmwmi^xr-Mzii{th ra i d 5 tor 

*^'ie5fi$a.g. Iffg^IIi^ ;^tAT-W^ -y ^'T'yT^ b- 

[04 ] :^wm-mmmm-Z'hh^~9^m.it-}jm 

co^JlO— i?iJSr*-r 7 a— f ^ - b X-fc !> « 
[05 ] ^flBBcO-llttc^J^MT'fcST^-^^S'ft*^ 

imm S ix-g. ffl IBMil X A (t S -^x ^ i^x f- A 

[06 ] ^%m(^>-mm<^mmxh^^-9^mit:Hm 
t>mm-^fih'mm.^i^x^j^i,zmirh ^j^-v'^x^ 

[07 ] 3fs:||H3c7)-||j[ico?^.^-C-$>^^-^#S^t;tfffi 



h -7 >y roH51J*S^t-«fct0T'S) ^ o 

[08] ifwm-mmmmx' h h x - -^^muim 

«-^J^ 0st^t;L-CM^L/t»tt0T'*^ „ 

[09] ^mm-mm.cr>mmx'hh9~'?^m{t)jm 
i^mm ^fih mmmm x f- a ^ tt a ma n tf-^ji 

[010] ^wm-mtmmmx'hh7-9^mit-)5 
mtmm^tihmmmi^x^2^{ziii,'rhim:5^ y r« 

[011] ^w^(^--mk<mm.xhh^-9'S'mu5 
m^%m^fihwmmi^xn-Mzii\^hwmrf~'?m 

[012] *f&BJ!cO-^JfiomiT-S)ST-^^MIl:^5- 

mhmm.^ fi.h'mmmi^x'fj^ i^za \'^hmkn^ ^ - 
[013] i^^m-mkmmrzhhT-s^mui 

[«=^oi^ffB] 

1 0 o---vx^;xxt-a (^liOi/XT^A) . loi--- 

'iX9mmm.{%\<m^'^^m.) . 

j..><^|J, 1 0 S-'-if— t-XTn-fe-y-if. 106---r7;t. 
^^-^ 1 0 7---^^f.y hV-y7\ 1 0 8---B$2^?lJ^A 
— , 1 1 0---U^— hi^;^xA (||2c7)i^X-rA) . 1 
ll-:^XbCPU, 1 1 2---7'-^X^'$lJffllSa, 11 
3--x>x^|gKlgM (lg2cOie'Ii^B) . 1 14-^ 
-^'■yi^^;'^^ 1 1 5----'f— b'XTO-fcr-y-f . 116 
— zxy{^9 9^ 1 1 7---j^XT-A*affl^^:y . 1 1 8--- 
Saiex y r '^b- -y h V >y r . l l 9 ■ • -Sljax- :5^'ft# 
^i-, \20--=f-^^-mh, 2 0 O-'/hST^VX 
^, 2 1 0---ifeah5>y^', 2 2 O-V^UT^-f h^'y 

2 3 0-x^Tf^x^. 8 0 1-m.m^'Syy 

7\ 8 0 2---b-'y hV'yT. 9 5 0---MrV^'-f X# 
9 5 l---!fWbx-y^'#-f- (-b^^S^) , 95 2 
9 5 3---Mb7>y^#-t (-bi?:^'# 
-§■) . 9 5 4---^^>yi^^;<^:'J±tSttrh'^X. 11 

0 l"-ttjX>'hijy-b.if-^'>-^, 1 1 0 2--'3p:y-b' 
$IJ«fflW*8. 1 1 02 a---MST^-f7°'ltlg, 1102b 
—i^J — Y^))y'y7\ 1 1 0 3---i^ah^ vi?*-^, 

1 1 0 4-aJim±f&**lTK^X. 1 1 0 5-^-v>y 
S^j.;^^ 'J±rbL^x. 1 1 0 6---?jl^a:>h ijy— 
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